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*-*-«Iff fc, 

lwiiaiigt, 

K Sft f£-E#?SJBI± i,z±mm&m tML-tti:, 1HE 

So 

2 0 T o r r jaTt?*4 i i t#lt t4»«3l 

[it*is 3 ] me* 2 osM&gisgw&H&ra 

2Jrt J . 2 T o r r Jil± 2 0 T o r r IZTX'&Z £ i 

int&su] mrest 2 oj»»axaosn«i««*», 5 

0 0 "CJ^_t 6 5 0rJttT-C*&£fcfc4*«i:i-ftil*3C 

11**915] mzmmtei&mv, &«o**jK>Ba* 

fttfT^a^v Kt*»i:tSCt t»«fci"*BI*3l 

[It** 6] £*Lh£Tfttt&J|£!MIHttt*jKfc± 
fflTESftBttttgflliP* **ttfitt&&*7 0 0 AJUToe 

[M**S7] — O^-X-f y -f-ffl V 7 >~>'X9 t— O«0 
5*I£m&* -V y ? t fcf&x > * 'J -fcA- £ -g-tr -^ig-ffc 

tirE* 4 y'* * *^JS § <rfc-¥-*'l**«± 

1 lit $£8] mEBM»W#*«*«*krx 

ii-ft-i-ft^ S r &tf B i £ T a X(±T i O^fc 
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10 0 0 1] 

HI"* tcOT^^o 
[0 0 0 2] 

«f££?!lfl§LTDR AM^MM I Cffl* t^y 9 \Z t . 
[0 0 0 3] •5-*vCj<^/£ffi^l£fflr'>'<Y ^BgHO^-C 

^ js#owjR«jsafl5oai«nflior, *m.#-**v 

■2»5fi|§m#:^F»%1±>^'; (FRAM) O gfl T- 

20 *#§&*/R*aiu fi«sib^ itftsa*/« 

^M§^A/ittT-^ < , S RAM^DR AMtcJt-T4g 

[0 0 0 4] COiHf/^^HftUtt, 
(Pr) *«* S < *»ojat*» (Ec) 4<<h$<, fiy- 

X7a±X\ZM*-t*>t:ibK.mm2 0 0 nmJaTW*M 

[0 0 0 5] i*tfeOfflifcUfflv»?,it4a»« 
iWfti LTtt, PZT (*-?>*y**3>flM&, Pb 

(T i , Zr)0.) Kft*£:ft4^n-7.x#>i' h^ii 

s£i-4o io^sm, i )-9mm t m±Ltc*) ^ mz&m 

twJ:4FRAMtr*ti-*11SjftiLt%i*i:, 
3£^5S*^MLT(i» 1 0 15 {slO^g:$E^t!it , tt<7?^ 

[0 0 0 6] wittz*tL, ifi^, ^Xvx^ttffiiS-ft-^ 

^■ftW3pH±, 1 9 5 9^(C 'Smolensk! i b i: J: o -CUE 
(G. A. Smolenski i, V. A. Isupov and A. I. Agranovska 
ya.Soviet Phys. Sol id State, 1. 149(1959)) , -f-O^, 
50 SubbaraolC I*) mm 4«ft**4: $ tl fc <E. C. Subbarao, 
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J. Phys.Chem.Solids, 23,665(1962)) „ ffcifi* Carlos A. 
Paz de Araujofcl±» COtf^v^JllfcflHtffc'&ttSHIl 

w&mm&&v ! i&mmw%m®&^fom\-mLx^z> 

glk* { Jt. ftfc v> t «r»ft U T v» * 

(International Appl ication No. PCTAJS92/10542) „ 
[0 0 0 7] STts M«*#»ilO«iS*ttU»±, K£ 

*l <b ft m#»mt l T*<k»Mii*ff t » * '/A'^a io 

XliMOD (Metal Organ icDecompos it ion) S< MOC 
VD (Metal Organic Chemical Vapor Deposition) £ 

[0 0 0 8] ±K*RttW*-t\ VJl^Jr'^SXtiMOD 

*I»A«»ft -C??att - ^ * 4*811 fc^HM***!' 
5S*<#E"e*:B«0*il*nTtt-C**ii:% X*ttK 

[0 0 0 9] 4#K> ±|Efc**^*JitttSit'fk-§1&)>IR?> 

MODftOJ&RT'n.fe*-?!*, TtEcOi 3 
m#WBSX»±BIR'l**R*^HatS<T-4 (International 
Application No.PCT/US92/10542,PCT/US93/10021) 0 
[0010] 1 ) f^TJl'+y K4£*»fcfc4lltHE'f*»?lfc 

[0011] 2 ) 1 ). OlSCi»v»-cRlS^* L 

r ;v a - fr*ixa*.&im+ 1 ») «k s ■** fc* ^ 

1 5 0"C-C3 0 8>J&»<bStfMH, f#<b*l/.:RftSn8fcf£*&i- 

&xe„ 

[0 0 12] 3) R* taWM******: 30 

ablCRTA (Rapid Thermal Annealing) ffiftJB^TBfc 
3£#HSW?7 2 5*C-C3 0if3?W, SDSv^S-f •£> XS<, 

[0 0 13] 4) gt*r*a-flfl:3-**fc*K. Bt**H* 
4"t?8 0 0TC-C l«fM, ijn&«k3-taxfie 

[0 0 14] 5) ±»W«*»*Lfcfc, g£3i&B^* 
t8 0 0tt-3 0 MftltSIgo 

[0 0 15] 4*, Bf3tf>RSf*»4fc«>K«*^ D 
<b 3) OlSfcHOiEU *»K4) , 5) OXgftlr 
T o 

[0 0 16] m±C0i 7 IZLT. SIS&EttSRXIilBfc 40 
[0 0 17] 

*sv*t\ ±»*a**«i-4iwutta<k«:ft^xa (x 

g4) ) KJ:4att*#iMt»i» 6 5 0X:ttT«£ 

gx-iiii t ^ ir«flfk-£r, *v»»s 

jaai"S'j2'll* { *'3^: (International Application N 
O.PCT/US93/10021) o Z<Dtz#>, fi?-«a*2 0 0 0 AS 50 
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[0 0 18] Sfc, ft*roMODa;:fc^Tli, — ECO 

t.h'>3- yx-'&htiz>vm**h\ ooo AJa±u+4 

7>kf>3- h-C»f»ii4iW«r 1 0 0 0 AJSITK*** 
0 0 A«5K**r»4fc*^«i*ll«>ifc*xe* , ifi:-R4:*' 

[0 0 19] »»*flt*»ft1t.** , J*K*«<fc 

*><->**j8J*Lfc**v* ffi!»jft 4 
'£-H**4>4 (S.Onishi et al.,IEEE IEDM Technical Di 
gest. p. 843(1994)) „ tZZtf, StlfS'ffcSRft^J&l" 

V >; 3 >I$C7> 3 V J- 7*7 ^ttttOStfk. 3 > ? ? h 

^*tJft kTWmSWfl-^ t 

/<'J7>> * H< ^BKi" 4 d&fW* 4 -ItL \z 

5»RI±^ *) tikL-Ctfiaojfctta-CAW^Wtt 

aiRwrfttoaiaatii. 6 5 o'CJsi.T-c*-&^S75**4 ( , 

[0 0 2 0] ^%^li> ±IEl*Hft»^i-4fc*li^$ 
t it^X jftRillE*«fiaft-e # , 7" o -t ^ # (BjB&it 

R*^, S.O f ^.*' 5- ^M«dift*i-4 5SKm#> "-^'J* 
[0 0 2 1 ] 

IKH«:»*+4fc*o¥S] ±Kl*Mftftlft-t4^ 

Itr Kff » Stt * D D«k L T * «: L T ttm-t 4 X#I 
t . ft& S iifelWffi* tMLT Silt S^5¥M ft JgJfti" 
**l«!»ftil8t, -to5*K*flt»il±K±»M 

xtm-fz>m 2 <7?fi^aifit **A,^a Km^VKX 
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5 

[0 0 2 2] SfcK, *ft9|TMi, ±K03BMC#:;fR 

ii *JE2)£ . 2 0TorrWTtLTV>S o 
[0 0 2 3 ] 2b\z^ *%WX'lt, ±E<oa»*#*ii 

#*BE*fc, 2To r r J3l±2 OTo r rJttTt LTV> 

4o 

[0 0 2 4] S?>i:, *%^T'Ji, ±|£0&B£«ff:3tR 

Sr, 5 0 0ra±6 5 0UJlTtLt^4o 10 
[0 0 2 5] ±BSo3AI*«ff:*jK 

v^4 0 

[0 0 2 6] ifc, *»9i-C»*, *«±i:T»Mik 

0 AttTOfcf* ^^««fl| Jt{frfr»*<bJS4 £ t <k LT 

[0 0 2 7] if;, -oo^/f yff h7>->'^#t- 20 
-> * t Zffi x 7t > * 'J -t ;v fc-g-tr* 

[0 0 2 8] SJbU, **WCIix ±E05*»*fls>* 30 

ffc-g-ft*:, S r &1/B i T a 3Z.I2T i (D'ptz < 

t tv^rtL^-^^r^tr-fk-g-ftt LTV>4 0 
[0 0 2 9] ±ie<^J:^ IC, *ft9ia£fi|ftK#l*K*?- 
<OSiit*fet?li, ^mxiiMODiii: J: 4&i!tm 

*) , #a » * ffits-i* l t 4 1 m ft k i* a f b £ ft 

.O^IIlt LT, l^Ei Offiv^^Efcl&Hft't 1 
OMft^Stlt^TJftRiMCOfia^iIlgi: 4t4 

T-§4 C 50 
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[0 0 3 0] 

Wwtt«Kflt»JRoSja^ffiU 1 -5 g l OHiftWJBSUc 
*4»il§WM«*^w»ii*^ISriIHt?*4. 01 
tc^-t-.tTtc, £*>SMBSWft:JtRj|f^-U\ nlv'j3> 
*fgl OSB^MJ¥2 0 0 nmOv'J avjfcaSKfclg^ £ 
3£jjS;L, <-«>±K, RJP3 0 nm<7>T aH3, MI* 2 0 
0nm^Pti4, RJ?200 n m<D&ffiW.1$.mWkX'& 
^.SrBijTa.O.II (HT» SBTIIitt) 

5 , mm i oonm«pt ±uw.M 6 -en-p-tui^ 

li, BHfeltRj: LTW:»tfcfe«>T*»K CtLKRjgS 

Sit/ci^Tifc-pT, iOtlCRuO^I rdftfO 
»«tt*it»Ra^«rfflv»-ciAv» 0 *LT, Tal3 
(i, ->V 3>«iRfkR2 t P tl4COfftt^#gLt 
m^Xtst). Til^TiNIfclv>tt 

[0 0 3 1 ] H 1 H^-f SltM«#«RX?-ORjS 

[0 0 3 2J if, niy'Jj <D$cWI,Z, MW 

#2 0 0 nmWv'J =? gE-ftR 2 Sr««i- «. 
**i«W>jBR-CMU ^ >ttR<fcR©3B**-ttt L 
-> 'J 3 1 SEffiSr 1 0 0 0 'C-CHfeK'ffci - * i t 

RJ?^ r 3 0 nmOT aJR3 *r^A 7 ^itlc J; ») ^fig 
S hktZ<0±\,Z^ fS* t 2 0 0 nmOPti4S-f 

[0 0 3 3 ]Jil.T, :ol«±i:SBTm5t»*t 
»ift4:fflv>T««±t;5*»*#»Ri: LT S B T5fM£ 

* is * a 2 oxaia * #m l & a« <b RHt 4 . 

[0 034] mMmmwL&f&vm&mftt lt, ^ 

*i^'>K (Ta (OCiH.) 1) , 
XfMW-j. (Bi (Cj His COO) 1) , 5.1^ 
^ h D ^f'^A - 2 -xf ;1/a4^^- f> (S r (C: 
HiiCOO),) £f£ffl1-4o ^ V^^i f^v KS:f¥ 
1L Uf 7^5 1) , 2 -Jcf-n^v#-9-^— htHcjg 
Ur?7"S2) > Sl6«riEiiS**fc*& % 10 
01C*»f>«SiftSEl 2 0r4-CJn«lL*?» f ?>aE»L, 3 
OfrMRlSS** (^T77*S3) o -f-Oflfe, 1 2X:T- 

^?#ii£(C2 0m 1 - 3 0m 1 <9*-> U VICjgJS x 
h n >f-^ a - 2 -xfM+f^- h =fr S r /T a = 
l/2lC^4<tTlCigi:inx. (Xfy^Si) , 125 
■C^ibft^rasi 4 0"C-e3 0^HljD^tir*i-4 (^-f 
'^'S5) o *co&, C:<7)?§iKtCl Dm 1 MvV>i: 
»*3*/wtr^v^-2-Jc^y-^*S r/B i /T 
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a = 1/2. 4/2 U&i i ') UjgSJjDA (^f-^S 
6 ) , 13 0 t:^(b«]fi}BJEf 1 n 0 1 0 ftSMJjDSMf 

(7.7- v r/S 7) r, 
[ 0 0 3 5 ] -X^, COigffi^^ffi^lOT^^--^ 
i: * t &ft t L -Cttffl L * -> U >' t £ 4 fc* 

1 3 or- i 5 ot:oiaj£T?5BfHS5ei-&o 

M^b^hrl^t^/c^i:, 0. 4 5,«mS(7)7 

r B i j . < T a 2 . o 0.. ( W«S* 0 . 1 m o 1/1 Clp] 
*U £ft*«MfHfr»*i:"*-* Ut77'S9) o 4* 10 

[0 0 3 6] *v*TN ±ffi^«rK#*iSS:ffifflLs i*^T 

**o*«E±u, ±E#/e#*i9[«:i«TL, 2 0»IW3 0 

0 0 r pmT^ £>8tfin-& Uf 7^S 1 0) e ^<7) 

1) o *OBR, tt«£*-i;:»8^*fca&*;ffi««H«: 20 

1 o or- i 3 QVt-fzz ttfftt l < , «iS3Sf«:« 

*SJK«il 2 0TCSJK-?*£o -rfttf, z <oi&]g. mm £ *; 

«*i--&SI«-eKi&^3U J: fr) ? ? ? *a*5&£i-**>t\ 
^ft£t»iti-&£^T-&£ 0 
[ 0 0 3 7] *<7>«, U & ffi S -5) tz A6 , ^7 

H±$W"C^-* U£j£i-& Uf';:/Si2)o :w 
r^iS *i <o m * W± tr & o "C , Ig P# SIS o ti a6 

2 5 01C-3 0 0TC«a<O«aE"C4TO - Lv> n 30 
~-OJ8;KXg* 3Is]3*»?iSU IKJf 2 0 0 nm«^ 

[0 0 3 8] *<7>fiL llMUTRTAS^fflv^ 

fr^ Uf'^S 13) , EB (electron beam) 

ffit- «fc *), ffi/? 2 0 0 nmOP t ±SK«ffi 6 S-v^^jR 

£ it ti &Mmmm*p u a *i 4 % co^s- 
»s*tt#fflMottitfbs> •■awfrfcft,, -a^ajK 40 

<o J£*8 -e 14 , RTASifflwt *SCES# £H5K * -ejft 
4&H * 1r o A*. RTA Si- l:H Kifi# eoftfikaJP £ JB v > 

T, P t ±BB«ffiSr 1 0 0 ,u m f t I 

t93^- ft </riffiSi3K«^?a;ffi* ^ x t: ikse? * ft 4 '& cor- 

[ 0 0 3 9] l^Sglffit, ft 2 ft A 50 
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J&) klX. RTASi«:ffiv\ lOTorrSlll* 
+ 0 Otl - 7 5 0 r/C 3 0^60fflEO;«:ffv (^*r 
y^S 1 5) 0 ^C0^J2^|±. 5*|§mft:«^cO^^ 

«iRTASS:fflV»T-l OTo r r K*»ia&*T-MJSE£ 

ffo7^75\ RTAriWi: i %e.± ^fft^^.xeizj#H 

=r > tt x a of» * <t) ^ ^ 2 i«fflj£ji±a-& ^ 

[0 0 40] 0 3, 04, RtffSSti, ±iS<0lH3SXg 

U J: «3 » ^ tifcKOS 2 fit^SjrS: izm~ h '&mm&&* 

[0 0 4 1 ] EB3Ut. K^»S»ftP rO«t/Tt^9 

»2ttja;iBjaE<oftT^ j phv^p r ts^t^ 

5 tc^i-^ffm?5rSo Q(4. 0 3 iZTFLtc P rfcHlTJ: 

[0042] 06, 07, RlTia S ii, ffc 1 «£iS?SJ^6 

V\ «2^J««rl OTo r r »*#H5t+ 6 0 0^3 

7-e*4 e Cft^co^^*7*i, 1U6> 
07, SraS^itfil, Pr, Ec, o Qcoffi 
Sr>T*LTfc«OT-ab«K -ft^^t>, fnSUS.J£ol@inCfli 

LPJt^^:ttoTLt^^ 0 Cftii, 3VW±OHl 

[0 0 4 3 ] H 9 ti, » l ttSffltt 6 0 0 X:-r-*R£EK 

To r rE£35^B:S;4>6 0 0 *CT* 3 0 *<7)T-- ;H-ff 

jS-ffifsc *£ IP.i u *«tt*Jr-S: 5 Q<D^:il £ yn y h 
L 7^: 5- " -e $j >i> 2X1 0"t < -> ;i- <30^ffiR(g;f^ 

ffl ^ ^> co n ASf 4: 4$ 14 1 ^1" 

[ 0 a 44] 0 1 0 (jt, 3 vmmor$ 2 m&mmzn 

Kr-ii^J 2 ^«ffl«tcS bT 6 - 9 X 1 0 55 A / c nr' 
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<Dii. ttn-jX a n , 5 o o 'CW.tt-cj: ') - ? Wvitf* h 

[0 0 4 5] El 1 1 <3^ £ 1 600 *CT'±^,E 

K3R*HSt«f -C3 0#ra7--fl'$:tTV\ * 2 «: 1 
OTorr mS^H&'P 6 0 0 TC"C 
ft o fcf&Wfl&WSi 00 S E M5H--C$) «K 7 0 0 A &T<D 

4 0 »2«t«:iaK* T 6 5 orwtwct* *2tt 
ft*** 1 6 0 0T:otoi psi^ 7 0 0 Aa Twilttro 10 
ISfilM* I* — ^ §51 &J5£r&JS 

6 0 nt'^mESl-SI^^-ea Ofl-MTi-^Srtir 
v\ & 2 jft&i 1 OTorr W*j&£H**f 7 0 0 tre 
3 0 5r<^7--^£fr^£i#£-cOS BTBaii, Sft-tfc-C. 
500 - 5000 A^fe'StiATf^ U * 2 ^JjSoiSJg:*' 

7 5 0t<?)i<?)T-(i»2M«» { 7 0 0W1>V>t *) 

&fiS;iBg£<>?±#t-#^ s B Tjgl&ti J&i- ^.sa&T-^ft 
^ttAMt&tfttbfcU *J2«JK»ffia t 6 SOt&Tl-is 

v>t 700 AJaT03»ttwaatt*»^*4«af4R**JB 20 

jRt? § & t v> -3 

[0 0 4 6] XttleHffWili*, 5 0 0 TJJaJbOjlS 2 MiS 
i&S-Cli, SrB i.TajOi^SSStioTV^ 
**, 4 5 0'CJaTT?«i^5i*iteati«*®"C# , i5^^Jt o 

[ 0 0 4 7] 1 OSt«SO«»OJt«« t L-T, Si 

OHMS £ *"t * 5M'I*S1# 7- £ . -r ottSWf 14<afF 

[0 0 4 8] 012liv 13 1 IC^-r^lSS^iSM^-T-^ 
03 S B T & JK 5 * B J£-* & *!> v > A U&iEfliitf ifc <7) £r 30 

* a, d 2 1 W**S<0»!SWIS t m tlSC 

[0049] ^jtttffluiJttaaiWftfrsiRSR^isifi 

i:j3V->-c, Itj^c')^ 1 SB 

*>> MiZEWfiS 1 <7)3Sifc«OJf£& i W\$il~ l,tf 1 1 
t ±ffl«« 6tvz? Lfc S B Til 
i:WLT< lt&mcoi><r>x*t,±, £ 2stJ&t LT, R T A 40 
?££fflv>, ^ftK*#Bfl» + -e6 00 - 750 r. 30 
fl-«0&j£; t' o £ Uf77'S2 0i „ 
[0050] 111 3 . B1H, £.</BI 1 5 - OJ£i& 

i. ~c . -^ai^y-A-* 9-(°ilt&ffl^T, entrain 

r3 V t U X -fi *??zi>0> X' *> z> ,-, 
[0 0 5 1 ] lEl I. 3 fi . rOli/f^^ 

g 2 flfcjfifflUK-TWETi- 4t, 7 3 0 T- * % 50 
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U P r ffi »4SaStU«^ U 7 0 0 "CW F'Cli 2/iC/c 
m * J*T t 1W, U/J> $ VMS t f K 6 0 0 1: X ti (S t ^ 

t Jt^t *ts » i (om^mmx-it a ? c / c. m 

: ja±OP r1l([*»40i;*2«t*flMEl± 6 0 0"CT^ 
feXh-oiztf (I3 3#hb.) . )immX'\i.%2m.m^S:l 
3 0 "C te v» t 4 ^ C / c m' W.±«0 P r ifi Sr t* h 

SSI oHJS<0»3!RO^A»lttt«Ot<??J: 9 

[0 0 5 2 ] 01 4iis Ct«*E c coffi^r/T^ LTii 0 . 

/jiltv^o 0 1 5 Q(i % B13I: 

SUP rtWCi^ «2»Jjt«Jt7 3 O'C*^ 

10053]. 01 6 ti, 3 v mm<vm 2 at&m.m^t 

ft:** 5 CCT^^ft^ UfrT^U -^SwctiiStJDL, 6 
0 OTC-Clif&T^lfiJlciaA^ 6 0 "0 "CO t cot±?*!»B£ 

[0054] H 1 7 <i . » 1 ffiiSfiS 6 0 0 t:-e^BE 

$lffK*«H«* 7 0 0t:r-3 O^OT^-^^r^To^ 

(ix a«-C. 1 5 0 0 - 9 0 0 0 A<7>«Stt04¥=a=**fiF 

[0 0 5 5] ciw-c. teftSo^c^ Si:ov^t, fltrSE^ 
^ l co^JSOJKlKco t ^ t *Jt««<o tok Jfcte-f ^> c 
ffj^O t J3 0 , « 1 ***81K 6 0 0 r-e^^jE^^isi 
^M'"C3 0 5rM7--^*r J hfv^ S2«4r 1 0 T o r 

r(?)»S»l»f 7 0'0r-C3 O^cOT^-^STtT^fc 
ft^SBTRtliiBfitt^S 0 0 - 5 0 0 0 A"C#>^ 
*Jrt¥i15iJt i (i±fP J </) i: *3 01 500-90. 0 OA 

[0 0 5 6] &v>-c, 5*a»ftP ri^JU^<!:4-.i> 

Hiffi^ BSRco fc o t ^JtKWO tot JtK-r 4 « mriSco 
«i ^%^m'm~B^-x, ft i fitdEfBJBE 0 Ot^; 
mJ-fi^S^ttl^(4 3 ^c3 0»fWr--;u£ff^ ^ 2 

-I- 1 0To r r tf)aK*#BBai» 6 0 0 "C'C 3 0 T 
- .a- 1- ^> ^ts-a-o S B T W'CW, I2I 3 L J: n \z 
P r i&WSh 4 . 2/iC/c nr 'C* *3 , ttififi* 1 7 0 0 
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t iu£ffli&t iiO t L'Cfi, ^ l Mj&rmE 6 0 o"C 

Mi^Ei«ISi^7 3 or.-es owr--^ 
^To^-b^/P H£ = &4. 3 j< C/c nr -Cfc ») 
(® 1 3 g-P.?.) s iOSBTRftlB^ttSUfctt"**^ 
3 li 1 5 0 0 - 9 0 0 OAtftofc, -31 

ttW<0 t«)J;H * £ * * " c v ' * « 11 00 c fc 

-j £ t \z i. , ROSHfrffcjaTOlfefr - i <9 

[o o r> 7] xtfcEHTrwe** lk«lF!c*sv»r's 6 5 0 
1CJ3L±W* 2 «tJSajKiei± . SrBi.Ta.O, 

[0 0 5 8] JBLtO J: K» «fe*W«ifi*i£-ei±, #2 
ttJR»SE*T»f & t. Pr. 5 Q«Ofc»4*^i: 'J - 

v>#*JE££H^*-C-*T'> C U J: •) * 2 ««iME«iB: 
T IH$1 p r , i QM©.fc*fc - 

6 5 0^TT« r £tt**V t LT+e-<fc«ptt* t »«b 
*v. F R AMWffi*Wtt^Kft^ * ■» 

ifif fcri*^"? i > 'J - ^ SSsE^&S^&fe ^ & £ # 
L- "C ^ & o 

[0 0 5 9] ttT, *«WCJ:4»2^SE*i6^ffi^ 
v^T, HIfc#»Li*^RWt4o HI 8(±. *$&93 
Hi * JfS 2 w*Jte^>S!B-e**Slltt«#^ ^ -t^SE 
»BfiEEI-C*&o Eli SKSW*^^ ^tt^JfcSKA 
Mt»*#> * y -fe/WJU « 1 l^v 'J a 5 4 (D 

±.U\ *^HfrRBMtR3 9 h*ftK4 Oh, 

$ 2 (o^titss^Faftffiaw 1 * 4 1 1 * * i; 1J rj v 9 ~ 

K»4 2 L SFTO§8£4 3 , 4 4 . 5 1 , 5 2>. * 

* 'J SB^ > * ? V "/^ V 4 5 t > T i Nv< U T * 
4 6t, P t TSRWffi 4 7t 3fttt«#»R4 8 £ . P 
t -f^- k^ ;4 9 t % T a, 0 S '< ! J 7WWB5 0 t > A 
i tf 3 t fcttx-CW'&o 

[0 0 6 0] C<0*»*fl£/-'E: , J-t/K?>»^f±- 

# * B T * H 1 9 t^v^Tlvi^i-^c 
[0 0 6 1 ] 11 9 (a) \zmir X n i:, * -i ? ^ 

v > v X * &&ftlc?>M OSFE TBSKXilt- X *) JBjE 
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4ift3<OCMP (Chftmical Mechanical Polishing) 
J: > ® PflS6»K 4 3 t # U v 'J n > 7 J 7 ^ 4 5 <?>St® 

[0 0 6 21 *1:, B19 ( b ) t:./j<T J:^:> TIN 
/^'J 7 * *;v«4 6 Sr^a^^^-^ "JIRff 2 0 

0 0A«fiL^^ P t?SH^4 7 t-£®<DX>*v 
X *)WM 1 0 0 0 AitltTMStt^o c^TSS 
«ffi±U, SftR«4tf*R4 SiLTSrB iiTa s 0 9 

t^If^ o 1 ««4 -C-<OXS«±. Jffl-JSOS 1 
J&co JE® W L/:l2^Af7-/Sl^^r y ^ S 

1 3 i^lSi:rai:t*S^'eK9JS:««t4o 
[0 0 6 3 ] MSf^S BTAI4 8tP t T«'4£S 

47fcTiN^V7>« 6£<£$DO* h'J V y /7 

i£fc K7-f J-y -^>^S5Sr/Hv»T, 3. 0 « m;fi<0 
*&SKiDXL-C. El 1 9 (b) USi*i o 4:3B«tti" 
£ ft K7 <x-;f>n:i^ ECRifft-*fflv\ 
f*fflLfe^^tti±. SBTI^A rtCljtCF^^) 
R#b!fX, P tTBtMA^F.tCHFjtC l*t<D 

con, SBTRStfP tTffiaffiti^HJBkW-eT-ffi"^ 

[0 0 6 4] El 1 9 ( c ) H^"f * O H. RW 3 

0 0 AOT a 2 Os^'J 7ft»K5 0 Sr^^'^S 

5 0 0 A<Ovl) n^K^RSr<&SlOC VDi£H-C*a 

t K^^^ y^V^te^fflv^-C, 2 . 0 f « mftO^ > ^ 

[ 0 0 6 5] 121 1 9 ( d ) \zm+ x imr^: i 

OOOA^Pt ±S1S«ffi4:&*aO^^-y ^ffiUi ^ 
U K 'J V y y 7 < t£ h K7^fxy f- > ^iiS: 

m^xmXL'C7*l'- VR4 9 > Lfc». #2<Otfc«« 
tL'C, RTAttrJfl^Tl OTo r rOiS«t 
40 t 6 0 0 t:-e 3 0 j^M^SfttSBfStr^TV^ S B TRStJSiPh 
1t S 7t o fteTift *t tifeti S B T RO tfff® it ^ it 0 ^ 

ia*c: hii^^o/co SBTRORJP*fl!icLfc 

Uo, 2 0 0 0 A'C^>o f-ic 

[0 0 6 6] -rcr;f^ N ^ftjeo^fiffcttW^ i f ) CVDi* 

n >■ * >j h ^ - ^ t* ML> fift CO A 1 nm&Wi * ffl v > 
■C V: -y 3 ilSL, H 1 8 ti^Lfc X n ^5*^^ 
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fot -=e 'J -fe^tf^JS-f 4 0 
[0 0 6 7] dO±3£L"C«itLrt:a»*fM*y* 

0 2 014, eninKE*3V-eiMsetfc«*OK^f-»J 
-> 55*1" ^9 7-C*4» t^-f 'J v*;l/-7*W 

*tti±&#^ »«fl-SP r 14 5 p. C/ c m 2 , fitWff 
Ecl±3 OkV/cm (0. 6 V ) <b tLTfc 

fc. * , WiD^E 3Vt"J-? «awtt»i, 5X10 
'A/cm'T-^, 3*»«**-v/<-> nLt+^i 

[0 0 6 8] @2 U4, IE3V, «*»lMHz«V< 

[0 0 6 9] JilT, *»WKJ:4*3 0*tt<&3B»fcO 

14, ©36i6<?>»JRi:n»<o5fe»*ff*K*^" 
lcov>T, SBT**«*i-4|«M>M E -0>«*ttfttt« 

[0 0 7 0 ] »3.0*«l«3»»Wja»t**»Bl*?-* , W 
fc*>»10*ttOJBJRi:**4/Slli, BlOPtlSI 
C 6 <^l* * 2 ^ mPi L Jt t O t L £ *f 
»tt?*«J, •etu^li, S B TROJ^*xeii«a», fll 

it, aa^ifc*, »ico«ffi«it^<Ri:'!)<o-e* 

[0 0 7 1 ] 02 2(4, *5 3©IISW>»a!W>* J *'<'<5'* 
««0 1 0 0 ffiWrX-MfcLtz fc £ <0 S B TIOS*ga B a 
£4 0 H2 2tc£v>T, Q«>**« 

% U) Q«>¥*&<t (5 Q»»e) jC'fiJo 

2 2 uitu*, 1 oooa±o*s^« 

o§a*#*U'hS < , «*tt*fi£* f 1 0 0 0 AJ»±o 
UK"?? 14 <r / 5 Qave S < fcJ£«cWtt**f» * K < 

®!K"CBiW L <t T K, « 2 *«fflL8E*» 6 5 0 
i#£"C-(4, **»fl&S* , 7 0 OAttT^af*!^ 

e,tl4 0T% cot £&fg«#1±<7><4*t>^£#iafcA,fc* 

(4, »2«*iMCIt.5 0 6 5 0TCO«H-C*4c: 
[0 0 7 2] tlT, *«WUJ:4«E4O*ifc<0»fflto 
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TM4, |tf5E<75^1O||]5feC0©SWlll2O7.T5'7'S 1 5 
• disv^r, «2&l£ tU, RTAfeSrffl 

v\ ] ~7 6 OTo r rKSSSHfc+KT, 6 0 0^CT* 

(75fc<75T**4 0 »2tt*o#Bft« , ^E 

12 (»2«*E*) OS&B* l-7 6 0TorriU 
OIJ\ 1 To r rOfc#KjB*3ftfcSBTB»«»fliW 

10 T*S 7 6 0 Tor r*lRiU4Wt*4. 

[0073] El 2 3 , 1 2 4, StfH 2 5 (4, _t&C9S!i 
fclfifc J: $»feftfcJRO*2«ftO*H*t#'*E* 
(»2*JftBia) U*ti-4Sfttt*Wtt*^i"* r 9 7T?* 

4 0 stsim#i4oipjj^(4, b i K^-f * ^ ^0++'^ 

E*3 Vt LTfi : o7t'bO-C**4o 
[0074] H 2 3 14, %2 *rit«fi*#^E* 

7-^*40 ^H^*"^)E** f 7 6 0 T o r r "CI4II h k> 

4tP r 1114*1;*; U EJ)5To r r tti£-C-ffi;*: t 
19, f ft 1 5 S UES #ttTt 4 t P t tttXiH - 
4 0 E*l5To r r<Ot r 14 5 . 5 ju C 

/cm 2 , tftm^E c(42 5 k V/cmi, StRfctt* 

f>, ^2^fi£w#a^.**^a* (^2^«a*) tfu 

orr~20Torr WSEHf*>ftf4*, P r «4 2 . 5 
C/cm'jJ)l±fc'i»), +»4Mtl»«#tt*r*L-C^ 

4 0 

30 [0 0 7 5] H2 4 (4, £ 2 &j£;<Of£B^:2f 

2«fe«E*) tcWi-4ilw»»*flf*aQo«t^-*-^ 

7 7f*4 0 ff^fiiQ4^»SPrtPl^ # 
ffl^5tf^E** , 7 6 0 T o r r ^<bi£T-t4 t€»4t«^: 
L, E2lSTo r rf*iST**i:*»>, *fti •) * * »= 
Et)* { ffiT-T4 t-(H4ilt^-i-4o E*5Torri?)i:i 
<73^ftEitl: * QI4 1 0 . 2 C/ c m J tv>i flEftfe 
*tfc« -SSMl.Mb i t * 

Uffifia«:&§S-C*4o L^A*oT, H2 4*-<b, IS2^ 
10 B£<75??H^«"^E^) (S2«E*) #2Torr~2 
OTorr OttH-C***??* * Q* 1 5 /tC/cm'Hk 
±t^oTiJi), .I<DSfcH<75E2>l-J: OSiaSix*: <>W 
■C^ftlfMb i t ^^Wfcfcfl^BlBMM^^y ^ L 
■C!eS-Kft»**W* « Q«r»4i t* s T*t4o Stpl-v 
iO»2ftI»EaT»it$*i.fcSBTil4:«»L*:8 

4 0 

[0 0 7 6] H2 514, tS2^fiSiC0^a^**^E^ 
2^^E*) C*t't4BlO«t«*EcOttt^i-*'7 7 
50 -C*>4o «'2ftftttJ* , 2To r r - 2 0 OTo r r<0 
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fEHf, 2 5 k V/c mi5^<7)H(J-5EUircTV^ 0 

[0077] 02 6 1±, n2MM<D9m*ir*E.-n m 

2mOe.EE.tl) 3 VEPlJOLfcl^oy-^WSKWE 

Cfc^Tfc, 1 0-' - 1 0-'^a*f*'H* r #e>itT^ 

o 

[0078] 0 2 7 14, H2 &$<7)#B^#"*E2j (£ 

0 2 7 tcfc^T, a, b, c, d. e, f !4-?-ti 
-Pftg 2 «JRE**« 7 6 0 T o r r , 2 0 0 T o r r , 10 
20Torr. lOTorr, 2Torr, lTorr 
■^tOT-*^o 02 7tci3V>T, «$4lil]*TftJS 

2« (d e g) «Mtt|H«r9iK (tt*3Mfc) T- 

T, 02 7 4u SBT (008) , SBT (105) , 
SBT (110) , SO'SBT (2 0 0) liSrBi. 
Ta,0, (SBT) iz£2>®$i\s-? y S-TaO (0 

0 1 ) JgLlf8-T a O (001) liiffiTaOCiJI 
ilTfcf-*, S i I4 5"J nv&^Ki&Htfrkf-^ Pt 20 
I4P tT««*KJ:*III*rlf-^«:*rtWT*4o 

[0079] 0 2 7 U i ttlf , 2Torr~-200To 
r r WiOfliS BTW^Mbb^ - ^ (SBT (00 
8) . SBT (105) , SBT (110) , SBT 

(2 0 0) ) tfmtlXiS *), lTorrCt COT-14 S B 
< T a OOfc?-* (i-TaO (00 

1) , <y-Tao (002) ) amti-c^bo -e-lt, 

7 6 0To r r^iOTIi, SBT^-?Wi:7'n 

4*>0>i:%;t&tL*o iOXWaWOW»tt#KJ:*L 30 

»4\ »2«<7)fi^^E*tLTI±, 2 Tor r~ 
2 0 0 T o r r ©$&fflK33V>T, S B T fcf- * *^i"JR 

[0 0 8 0] 12 8li, «2*jatO*H*l3!r*E2i (ft 

S O 02 8»±> S BTIfi«liE PMAUiiiaOJeLTt 
IS*, T a ijjlJS&tf S r £A#<ft 2 &j£E£ Kttff-tr 
iiiar-je-C*-3 3tOUJtLT, B i 2 
Kttff LTSEftUfcOT?, Bi/TaWSr/TaO 
fflj£Jt£^9 7ffcLfcfcO-Cifc* 0 0 2 8 K J: ttlf. B 40 

1 /T a Oft(4. 7 6 0 T 0 r r -CliJE^iiScoffifiS; 
Jt (B i /T a = 2 . 4/2 = 1. 2) t £T-£> 
*K 2To r r 4 "TNifc 2ttftE2J©ftTi::#v»«*j6» 
KB^U 5Torri£ft^h-f^*^f') (Bi/ 
T a = 1 . 0) t4oTV>S 0 

[0 0 8 1 ] fit, »2«6*ffa* f 1 Tor rUtt, 
B i /T aOflWftilfcK*? < ioTKi. -<DJ: 0 4 
B i ttttOSMkli, i2Wi:B i ©a»X«i**^ 

IntaB \&1&0>-k£tit'ii-t) f &2®.l&&j3l To r r 50 
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4 O T* »»*tt)J* t ^ h il 4 -a JR H T* * h 

S r/T a S#ft&ft<0&j£Jt (Sr/ 

Ta=l/2 = 0. 5) itttJEC-efc-afco 
[0 0 8 2] ±»*>* 1 -ff 4 O^ifcOJ^SSUiJ 

S*»«#itRO*t»fc LTSBT (SrBi,T 
a,Oi) *fflv»fc:&», #*H-(4i*UcPl££ti.6 >f><7?T-<4 
4<» S rStTB i TaX<4T i<7)£^&< ti> 

v»rft*-#*3-trfl:£*-e**S r B i, (T i , N 
b)sO,. SrB i^TiiOu, SrBi, (T i , Z 
r) , 0, s ^Sf* L^< , ttiZtlh<om\^. SrBi. 
Nb.O,, B i(Ti,0,M C a B i 1 T a 2 O, , B a 
B iiTajO,, BaBi.NbiO,, P b B i ,. Ta s O 

[0 0 8 3] 

.fc*U4\ vOur*SXI4MODtttc J: 

l©»»aim:J:«9»l)l«#:}»it*®jfttfc«, #2 

OSM&axgfc LT, l^EJ: t)i£v^?!rx£E*#ffl^;tf 

S<blC> **^0?4W^#^M©S8jg*-telC-t Off 
[0 0 8 4] J: iJBWicii, tt#o«jt*tto*v»T6 

5 o , CJiJ.T<73^faJSr-li^^i:^f^s B %^ku^:^/ ^ ±^-, 

"J t LT!2-R&»tt«:»4fcii>Kli 7 3 0 

fi£*cog!!^*aj: >) 1 0 or&±©f&i£fb!) { prjr!t ^ 

15, 6 0 0X,t^n 16fS<o^fi6:jaST- t LT+ 

j& * m ^ 3t ««-ft^tg t * * o 
[0085] 4^, ^m<D^mmimmm^-(ommij 

[01] «i?i:U^Mlf^|l JOtifeff) 

[02] Bl©3*B*#»R*^o«ai8<0-«*jj* 

i-xfl0-e*^ o 
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im3) a i ostDsmffjwHs^o* 2 **iaKu*tt 
[14] hi wmmte&mm+'vm 2 »Amsnzm- 
us] hi (D&mmtemmmi-vm 2 ttjKa«u*ti- 
IH6] Bioa«*tt*K*^©9ira*ffKJt't*» 
[08 7] HioaiBmftwiiaf^EnipwffKittifii 

c WfE-ftSr^-t^^ 7t*i 0 10 
[El 8 ] HI ■H^OEPiDWEUtti-** 
«^#s 5 Q CO^tim-T if 7 7T&4 0 
[@9] HI OSIi»*#}f JRaE^-oa^Wtti^i-Ht? 

[Hi 0] HI oa» 2 ttjftiUEUi* 

& o 

[01 1] H 2 0»it*ffi-e« l«j£i&JK* 6 0 0TCs 
»2«6JSS;agE* 6 0 OTCt LT«iiL/dRtf>SM<OSE 
M?Jtt*4o 20 

[Ell 2] t£#0»«**»K3(s^^«jtxao--»«: 

[@13] %«0»0I«#8KX?O^ 2 *tf:iaKU«- 
[[HI 4] a*^M8f«#*K*^0*2«fltaUC^W 
[B15] a*0»||**»IR*^0»2ft*iWUjkt 
[Ell 6] f£«(0ttl»<«*R*7O«2MJAaUC^ 

3-v6nio«FO , ;-^iiaoa£<fc«:*i-^ r 7 7'c* 30 
[gin] 1 mjsss^ 6 0 0 TC, 

% 2 *3ll£iSg * 6 0 0 X. t L r«it L feKOiEffiO S E 
[HI 8] *%H£J:4ft2 0^0®&05AIME*J< 

[hi 9] hi 8.oa»w#>* , ;fl5«itie©-«*' 

[02 0] HI S^SBTril^tV U3 V<0«E 
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4„ 

Ii21] 0 1 8 <75 S B T»Bf«flc> * 'J 

[122] *l§^lCi-z,^3«OHiS<7)^W5#,l5l^^ 

[123] *%H££&£4 0&tta&ffia&B«#ft 

M»^0^2^a^^H^A'^lE* (*2*JSE*) U 
**i-*KO»«fl-SP r WRifc**i-^9 7tfe5 0 
[024] $4 <9«tta^£oat*tttt8JKX?o* 2 
«JftO#H*^^E* (Dt2ttAEA) »«E 

a Q WgS-ffc £ ^-f ^ 9 7 X-h 4 e 

[125] m4<Dnifo<vfmwmw.i$-mmm*<vm2 

«jao#ffl«^xffi^ (*2*i«E:&) n*f-r4jfim# 

E c ^-ft*^-r^7 7-C*>4o 
[H 2 6 ] & 4 0$;|feOj&S^ail»*ttttKX?-0* 2 

&/S;cogH^;!fXE;£ («2^S££E7J) U*t-*-*3VEP 

i)D^F<7>'; -?!IlO»t4/7t/7 7t*| 1 „ 
[12 7] §4 OSttO^SOSftlf S B 

T*0*2«JjtO#H*C*r^tt* (H2^BS:Et)) 

-T 4 JR0? X «@«f/< * - > £ Tfk-t H X$> 4 o 
113 2 8] * 4 a%tt©J&JB«73ftKK4H«JKX?-«> S B 

TKO»2#uaE<J5#HA^ff* (*2%AE:b) Kit 

1 s i ma 

2 S i 0, 

4 TffiVEV 
5,48 Sfttt m#SM 
6 ±M%MM 

4 1 g 2 if VSCTtttttttttt* 

4 3 , 4 4 , 5 1, 5 2 J|M«*K 

45 ^'JfBnv* if WJif 

4 7 

49 -7*U-h«a 

5 4 *1»*H->U3V*« 



[HI] 



[118] 



( 11 ) 



!$mW- 9 - 1 5 3 5 9 7 



SI 



[02] 

Ta(OC 2 H s )s"^) 



S2^U CtHisCOOH ) 



S3- 



30# 



S4— Sr (CyHisCOO)? ) 



flt#125-14QX 



S6— ^ Csi (C7Hi 5 COO>f) 



ST'— 
S8-— 

S10- 

sn- 

S12- 



fltfcl 30-150*0 
10-20 PSH 



0.45 m 
T 



0.1MXL_ 



S13- 



S15' 



[S3] 



3000rpm 20aec 






i 


1 

100- 130*0 5mJn 




1 


^2 

230-2KTC 5min 







x3 



600*0 30min in Q2 760Torr 



S14--w r 



400-750^ 30min. in Q2 IQTorr 



s * 

f* a 



350 4004505005G0600G50 700 750 800 

[B5] 



c5"5 
B * 

=1. 

a, 

0 



500 



30 

— 25 
| 20 



15 



$10 



'390 4» 450 500 550 600 650 700 750 800 

[06] 



[11 3] 



550 600 650 700 750 
#2&lfciS&t1Cl 



[0 14] 



800 



500 ^550 



600 650 700 760 800 



[0 15] 



[0 4] 
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wo 

SB 
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350 400450500560600650 700 750800 
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^3 
ft? 2 

0 



10 



EDJbQ«BE [VI 



500 650 



600 650 700 



750 800 



mm& tvi 



BEST AVAILABLE COPY 



9 - 1 5 3 5 9 7 



10 9] 
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nrl nnri i.-J ■ 
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[If! 1 6] 
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S00 550 600 650 700 750 800 





IE-M) 


i 


1E-1 




1E-2 


< 


1E-3 




1E-4 


as 

Si 


1E-5 


HI 


1E-6 




1E-T 


1 


1E-8 




1E-9 



-0 — 9— <r 



350 400 450 500 550 600 650 TOO 750 600 
[HI 2] 



Ta(OC2H S )s J 



$1- 

S2^^C ~C7H lS COOH 
S3- 



1M-120X; 

30 



S4— ^ CSr (C 7 H 15 COQ)2; 
S5— 



fltft 125-14CC 
30# 



S6— ^TBi (CyHisCOOT) 
S7- 



10-20 ftftB 



58— 
59— 
SIO'' 
$11" 
S12- 



0.45 xr 



0.1M/T 
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